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The article systematically researched and characterized Ruthenium catalyst with
carbon nanotubes as catalyst support—Ru/CNTs catalyst, which achieved good
catalytic results in the conversion of D-glucose into D-sorbitol without forming
processes of catalyst and proved great development potential in liquid phase
hydrogenation reaction.
The Ru/CNTs catalyst was prepared at different conditions including different
pretreatment methods of CNTs, different kinds of reductant and Ru content and differ-
ent reduction and postprocessing conditions. The effects of different technolog- ical
conditions on the the hydrogenation of D-glucose and the stability of the catalyst were
disscussed. Then the best conditions of the catalyst prepation and the hydrogenation
reaction were confirmed. Besides, a series of characterizations of catalyst like IR,BET,
SEM, TEM and XPS were performed to study the physico-chemical properties of
CNTs, the specific surface area of Ru/CNTs and the size and valence state of nano Ru.
The research results concerned that the pretreatment of CNTs with concentrated
nitric acid contributed to the improvement of catalytic activity of Ru/CNTs obviously.
The Ru/CNTs is of higher activity with formaldehyde as reductant than glucose and
sodium formate, as well as impregnation method. What’s more, the catalyst achieved
the highest catalytic activity when the Ru content was 2.5wt%. Glucose conversion,
sorbitol yield and sorbitol seletivity all reached 100% with the reaction condition of
c(glucose)=0.1g/mL, V=20mL, m(cat)=0.12g, T=120℃,P(H2)=3MPa, t= 1h. Besides,
the Ru/CNTs catalyst tend to have good reusability. The sizes of Ru in
2.5wt%Ru/CNTs prepared at differernt reduction temperatures varied from 2nm to
4nm. The higer, the smaller. Besides, nano Ru in Ru/CNTs prepared by a liquid phase
reduction method was in zero valence state.
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